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ABSTRACT

THIS ATAS, A THE SERIES OF W~I."L IT IS A PART, IS CON-
PUTFR GENMA-TED AND AUTOWICALLY 1-T7T-D. - IT LAKES AVAILABLE TO
THE USER THE MOST. ECENT SURFACE CUARENT DATA COLLECTED AND WILL BE
UPDATED WHENEVER- SUFFICIF lh ANT AF nATA Aa- ADDED TO THE DATA
FILE. THIS JAN THE MM ATLASES AR EASED 0-4 A VAST QUANTITY OF
DATA aS COMPARED TO THE PREVOUS atAALt-0ALLT-CNPILED EDITIONS PRINTED
IN- THE MID-THIRT!ES.

THE StRP.F4Z. MUkMEN INFORMATION IS BASED 11AINLY ON SHIP
DRIFT, WHICH IS TE DIFERENCE PEXTWEEMN THE DEAD RECKONING POSITION
AND THE POSITION DETERMIX.N7 BY ANY T!PE 0F NAVIGATIONAL FIX.
THIS DIFFERENCE DESCRIBES THE DIRECTION AND SPEED OF THE CURRENT.
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FOREWORD

THIS ATLAS, ONE IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES,
IS PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND
INDUSTRiAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA.
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA-
TIONAL PLANNING, NAVIGATIONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RAPID
PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE
LATEST COMPUTER TECHNIQUES.

TIE CONSTANT IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH REPORTS
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERSONAL OB-
SERVATIONS OF THE MAN WHO hAS "BEEN THERE." MARINERS, IN REPORTING THEIR
OBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT A.SO TO ALL "WHO
GO DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ELECTRONIC
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINATED
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY IMPORTANT.
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SURFACE CURRENT ATLASES
.HIS SE~iaS Or 0PTEiE ATLASES REPLACES THE 01.1 hlr)R0RAF*HIC oF-.I

ATLASES -0F SLR-ACI-- CXRRF-:tlS (80O? 566, 568, 569, 7) C WERE YA-AL
COMPILED FROM DATA OBTAINED -t,=~ PH ERIOD 1403 - '931. THES ATIASES 4 - .. !
CONFc~k% TO THE STANDARD NAY CFA' AREA A ND REL 0% iN V - IMITS S H IC 3 ELG -:wA2E.STH NORT SEA. ?FRS

.00 SPo s!401-lNP 10 WJEFRS *,ORTH PACIFIC REGION !0 EAST OF .-F- HULI NS. FN AA- S-~

RFCENT;- IMPRWC!ENTS iNTH ATA --ILE- ASSZURE- THE -NL;'O *

HIG OVAL17TY S.Rr'=AC= CZRR DATA AVAILABLE. MHE FILEC C1O NTA:NS
AHAN 4,200,000 OBSERVAIIOSS ASD A CENERAL I,;PDATE OF THE_ TiF
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SURFACE CURRENT ATLASES
PAHI ANOUNTS; *-'E AT ARN. MOST LIKELY EVERY 1 S"OTS

AT AASES THESE GRAPHICS Y NOT BE TRULY REPRESENTvATIVE-- OF THE ACTLA! F1O IN SVCH
~~~ ~~~ ~AREAS AS THE NOT E.PE SIAN 6ULF. GU7LF OF TFHAAANDELO.SA WER..

) 7pE ES CURRENTS ARE S-iR0ZI.Y TIDAL. FOR SUCH AREAS, OTHER SOURCErS DESCR IBIN%
-RDICTABLE HOU0"RLY CHANGEPS OF T DAL CURNSSOU BE CSULT.
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Introduction if there are 1.2 or more pbaez-v
by vector resultants as follow

The Surface Current Data File. from which these atlass are derived, consists piorily
of over four million ship set and drift observations. These date wr. collected by :he
Netherlands, Japan. Britain. France. and the United States. Th# file Is supplemented
by several thousand Geomagnezic ElectrokiLetograph (GEK) observations, mostly Japanese.

he file spans the period from the early 1850's to the present. !he earliest observa-
tiona were collected by the Netherlands and Greze Britain: those of the 120's through
the prettac are primarily United States data.

CGeneral Quality 44

The quality of this data file Is considered high for this type of derived value. The i .67 102
data have been carefully screened for duplication; observations taken under adverse .-

conditions (I.#. high winds and waves. trie between observations greater than 12 hours) W
hae bem eliminated when warranted. Consideration was given to the reliability
of the obeerver; doubtful shipboard computations of set and drift were edited; and ob-
aervatcioe with erroneous locations (mostly observations on land) have been eliminated. , i
The accepted data are considered most useful when used collectively as In summaries s
where a uber of observations show trends. S

General (b4,tervat.n Technique

The set (direction) and drift (speed) are computed by the navigator from the difference
-between the dead reckoning (DP) position and the position determined by any type of

navigational fix. The drift can be determined along any straight line track and includes (1) Persistent Current - 60 percent or more of (2) Preval
all factors which cause changes in the DR position. When a fix is obtained, the current all observations fall within a 45" sector ali o
set (direction) Is FROM the R position TO the fix; the drift (speed) is equal to the of the 8-point compass. .* s.

Zr atmlce In nautical miles between the DR and the fix, divided by the number of hours
*ince the last fix. For successive observations, the TO POSITION of one observation
becomes the nMO POSITION of tbe next observation.

Because the influence of current may vary along a ship's track, the MEAN POSITION of
the track is assigned as the geographic location of the current observation. An example
of a currnt cmputation is shown in the figure below.

SAt COURSE STEERED, 0
7

5-1 SPEED. 12 KN
SA -j 40W AC COURSE 1ACE GOo'). 0$2T, SF ,

I CURNEWT SET. 10T. SPEED, I1 %N

GEOGRAPHIC PLOT OF CURRENT .93

421032'

46' 44*36 4424' 44012' 44*00'

EMAMPIE O, A SURFACE CURENT ISHIP'S DRITIT OISEtVATION

(4) Bizonal Plow - Practically all observa
Data Presetation are concentrated in opposite pairs of

sectors, and one pair contains at less
The following I-Send shows two types of surface current presentations by I* quadrangle. 80 percent as many observations as the
tyPe 1 with 12 or more observations and type 2 with fewer than 12 observations. Where pair. This generally indicates variab
there are 11 or fewer observations within a V quadrangle, the total number of observa- that occurs In zones of entraioment bei
tmn Is shown within the 90* quadrant containiog the observations. opposing cdrrents (see examples A and i

quadrangles 1, 2. and 3).
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If there are 12 or more obepations In a 1 qudrangle. the surface current is epicced
by vector resultants astfollows:

consists primarily
e collected by the
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track and Includes (1) Persistent Current - 60 percent or sore of (2) Prevailit Current - 70 percent or sore of (3) Primary Currant with Secondary 2rectiom
taied. the current all observations fall within a 45 sector all observations fall within two adjacent (a) Frimary Current - 50 perceat or more
is equal to the of the $-point cmpass. 45* sectors, of all obeervation fell withia three
nusber of hours adj*cenC 45* sectors.
o ne observation o ) Se:ond!r Directin - 20 percent or
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-AW POSITION of 45* sector. and the tw resultant vector
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(4) Iizonal Flow - Practically all observations (5) Variable Current - The 45 sector with
are concentrated in opposite pairs of 45* most observations has less tbn 25 percent of
sectors, and one pair contains at least all observations; direction is ldeterml"te.

by I' quadrangle. 80 percent as many observations as the opposite
rvatbons. lhere pair. This generally Indicates variability
uber of observa- that occurs In zones of entraisent between

opposing carrents (see examples A and 3.
quadrangles 1, 2. and 3).
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Surface Currents
Central Indian Ocean

-_,W . This atlas, and the series of vhich it is a part, is computer generated
and automatically plotted. It makes available to the user the most recent /-
surface current data collected and will be updated vhenever sufficient
amounts of data are added to the data file. This and the other atlase are '

based on a vast quantity of data as compared to the previous manually-
compiled editions printed in the mid-thirties.
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20. Cant.

- The surface current information in based mainly on ship drift, which
is the difference between the dead reckroning position and th* position
determined by any type of navigational fix. This difference describes
the direction and speed of the current.____-
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